Introduction.
Nematic liquids submitted to an elliptical or linear shear present instabilities which have been widely studied [1] [2] [3] [4] [5] [6] . We have investigated the exact importance of the ellipticity or of the linearity of the shear motion. This has led us to subject a nematic to very different periodical shear figures of the general form (n is a positive integer).
We study the form of the boundary curve (which we shall call threshold) between the different flow regimes occurring in the nematic cell. Moreover, we give a description of new instabilities induced by various shears (o eight » and « flower »-shaped shears).
The experimental threshold curves are compared with the theoretical model [7] 
Experimental conditions.
A nematic is held by capillarity between two parallel glass plates. At rest, the nematic is homeotropically oriented by treating the inner faces of the flow cell with lecithin (i.e. the director n is perpendicular to the plates in absence of shear).
The lower plate remains steady; the shear is applied to the upper plate, producing an oscillatory motion in X and Y directions ( 1 ) (Fig. 1) . The and «flower-shaped » shears, the curves of type ( 1) with the restriction y, = sl x1(s1 = ± 1) and y. = xn (see Fig. 3 ) :
The shear motion is applied to the upper plate; if the amplitudes xl, YI' Xn, Yn are « small », the flow in the liquid cell remains uniform (no convection) [3, 5] . By progressive increase of xl, YI, Xn, Yn, we observe the following sequence:
(') 6 is the penetration depth of the shear wave in the liquid and ç the penetration depth of the director orientation ; practically 6 --, 200 gm, ,.IKlco j7p 1 J.1m, where ?I and K are respectively a typical viscosity and elasticity : I = 0.2 cm' s -1, K = 10 -6 gcms -2 ; p is the density of the nematic p = 1 gcm-3. here; however this remark should be kept in mind when the data are numerically treated (see § 5).
For certain shear curves given by (1), the term in the brackets of formula (4) [4, 6] . In this paper, we present measurements for various shears which agree with formulae (4) or (5 (6) . In the case n = 4, the threshold curves seem also to be well described by (5) (see Fig. 7 ) (we did not perform a systematic study in frequency and thickness). A numerical fit on the data plotted in figure 7 provides the values at and Comparing these results with those of elliptical shear [4, 6] , we are led to make three remarks : 1) In eight-shaped shears, the instability thresholds are reached for lower amplitudes than in elliptical shear, as shown in figure 8 . Moreover the directions of the rolls (angle between the rolls and X-axis) is nearly along X and remains constant, in contrast with the elliptical shear where it depends on the ellipticity [2, 3, 4, 6] .
2) The wavelength A of the roll structure in eightshaped sheared nematics differs notably from the elliptical shear : Ald is about 1 for elliptical shear [2, 3, 4] but, in the case of eight-shaped shear, it reaches 2 (n = 2) and even 4 (n = 4) (Fig. 4) (Fig. 4e) , square pattern and, finally, turbulent flow. Roughly the thresholds have the shape given on figure 9. The frequency and amplitude dependences are qualitatively described by theoretical formula (4) . In the liquid cell we observed many roll sets : the nematic seems to have preserved a degree of freedom for 0. This could be explained by noticing that, in a flower-shaped shear curve (Fig. 3) [6] . 
